The title com plexes have been obtained and shown by elem ental analysis, IR and PM R spectra to be octahedral. The Enamino ketones of the general formula R C O C R^C R " N H R '" are bidentate ligands which react with Ni(II) salts to give fourcoordinative planar and/or tetrahedral complexes1"7.
R-CV ">2
However, if R* contains a group capable of coordination, e.g., a 8-quinolyl or ß-acylvinyl one, the molecule can react as a tridentate ligand to form octahedral complexes.
R'c*0-f-0*c'R
Complexes of the above type, which resemble the chrome lakes of azomethine and azo dyes described by P f e i f f e r and S a u r e 8, have not been known until now although the first ligand of this kind, viz., bis(/?-benzoylvinyl)amine, has been obtained in 18889 .
The purpose of the present paper was to clear up whether the complexes formed by those potentially tridentate ligands are in fact octahedral and to investigate their stereochemistry.
Experimental
IR spectra were recorded for 0.02 M solutions in CÜ2C12 on a Carl-Zeiss-Jena UR-20 spectrophoto m eter; cell thickness 0.1 mm. NMR spectra were R eq uests for reprints should be sent to Prof. Dr taken for solutions in CDCI3 on a JEOL-JNM -4H-100 spectrometer; internal TMS was used.
B is ( ß-acylvin yl )am in es
The syntheses of l,l'-iminodi-(3-phenylpropenl-one-3) (H I; R = Ph), l,l'-iminodi-(4,4-dimethylpenten-l-one-3) (H II; R = B u ') and l,l'-im inodi-(4-methylpenten-l-one-3) ( H I I I ; R = P r1) have pre viously been described9-11. l , l /-Iminodi-(4-methyl-4-phenylpenten-l-one-3) (H IV ; R = CMe2Ph) has been obtained in a similar way from 3-methyl-3-phenylbutanone-212; yield 10% (recrystallized from methanol). was added drop wise during 10 min. The complex is formed instantaneously. The mixture was kept boi ling for 0.5 h, cooled, filtered and the product was washed with cold methanol. Since the highly soluble N illla did not separate from the solution, the solvent was evaporated, the residue extracted with pentane, the extract cooled down to -70 °C, the complex filtered off and recrystallized from pentane. Ni I I 2 was recrystallized from methanol. The remain ing complexes were purified by dissolving in chloro form and precipitating with methanol. Yields amounted to ca. 90% in all cases except for N illla where 60% were obtained. The complexes were shown homogeneous by TLC : 
Results and Discussion
Elem ental analysis revealed the expected m etal: ligand ratio 1:2 for all the complexes in vestigated (see Table II ).
All of the complexes exhibit a single carbonyl band which is shifted to lower wave numbers by 41-50 cm-1 as compared with the free ligands (see Table III ). Thus, all of the carbonyl groups are equally bonded to the metal in the complex.
I t follows from the above th at the bis(/?-acylvinyl)-amine complexes N il2-N iIV 2 are octahedral. The (Table IV ) : The paramagnetism of the Ni(II) complexes with enamino ketones known to-date has been explained in terms of their pseudotetrahedral structure pro duced by the steric effect of the substituent linked to nitrogen. However, the steric effect of the 8-quinolyl or 8-(4-methylquinolyl) substituents cannot account for the large shifts presented in Table IV , as the Ni(II) complex with 4-(l-naphthylamino)-penten-3-one-2 is nearly diamagnetic (the signals of all protons lie in the range 0-8 ppm 3) in spite of the almost identical steric effect of the a-naphthyl substituent. At the same time, the chemical shifts of the 4-methyl group presented in Table IV are of the same order of magnitude and of identical sign as those of the methyl groups of the octahedral Ni(II) complexes with 4,4/-dimethyl-2,2'-dipyridyl (-10.1 ppm 14). Therefore, a metal -N-quinolyl bond and, conse quently, the octahedral structure can safely be assumed in the case of the complexes Ni V2-N i V III2.
As to the stereochemistry of the octahedral com plexes, four isomers are theoretically possible15 in the case of symmetric tridentate ligands, e.g., bis(/S-acylvinyl)amines,wz.,£raw.s,s-asandu-c?'s(d,l). For unsymmetrical tridentate ligands, e.g., (8-quinolyl-/?-acylvinyl)amines, eleven isomers can be expected, viz., trans (d, 1), s-cis(meso), s-cis (d, 1) and three pairs of the u-cw isomers.
Chromatografic homogeneity of all the complexes investigated here, their unsplit IR carbonyl bands and the occurrence of single PMR signals for the £-butyl group (for N iII2, N1V2 and N1VI2 ; see Table V) imply the presence of either one stereo isomer or one pair of enantiomers. For the bis(/S-acylvinyl)amine complexes it is possible to discriminate between the trans and the two cis forms by examining the magnetic shielding of geminal groups16. In compounds of the YCG2X type, where Y is a chiral and X an achiral group, the geminal groups G are anisochronous (chemical shift nonequivalent), i.e. they may exhibit separate signals if the chemical shift difference is large enough at the given spectral resolution. For N iIII2 and NÜV2 the geminal methyl groups of the -CMe2H and -CMe2Ph substituents are aniso chronous in the case of both the cis structures but isochronous in the case of the trails isomer.
Experimentally, only one signal was observed in the PMR spectrum of either of the two complexes N Ü II2 and NÜV2 (Fig. 1) which suggests the trans structure. However, since the same results would be obtained for the cis structures if the chemical shift difference between the methyl signals was too small, it was desirable to test whether this difference would be large enough in the case of compounds of a similar character but for which the geminal groups are anisochronous for every stereoisomer. This condition is fulfilled by N iV Il2 and N iV IIl2, their spectra containing two methyl signals separated by ca. 0.5 and 1.0 ppm, respectively (Fig. 2) . In view of such pronounced differences it seems highly im probable th at the nonequivalence would be unnoticeable for N iII I2 or N1IV2 if their structures were cis. Hence, the trans structure of the Ni(II) complexes with bis(/9-acylvinyl)amines seems to be well founded.
Of the theoretically possible isomers of (8-quinolyl-jö-acylvinyl)amine complexes, the u-cts ones are made improbable since only one isomer (or one pair of enantiomers) has been observed (see above on this page) while three pairs of enantiomers of comparable energy would be expected for this steric combination. I t is also unlikely th a t the s-cis (d, 1) isomer, which m ust be energetically somewhat less favourable than the s-cis (meso) isomer, is formed exclusively. Therefore, we are left with the s-cis {meso) and the trans (d, 1) isomers, the former being more probable from the point of view of symmetry and the latter by virtue of less angle deformation in the ligand. Unfortunately, the magnetic nonequivalence of geminal groups is, for obvious reasons, of no use for discrimination be tween these two alternatives.
